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same time, will give him a good and satisfactory impact
value at any of the strengths, the average values ranging
from 60 ft.-lb. in steel of 40 tons strength to 12 ft.-lb.
in steel of 100 tons per square inch. In addition to the
very considerable range of mechanical properties which are
made available for the engineer, it should be remembered
that the alloy steels are capable of being heat treated with
comparative ease. Also, the mechanical results which are
required can be produced with considerable regularity. By
a suitable selection of steel, practically all the troubles
connected with the effect of mass can be avoided or over-
come. How this is brought about in the alloy steels is
duly explained in the chapter on Heat Treatment, but
it may be well to reiterate the statement that the alloy
steels harden very intensively (i.e., produce at high
temperatures a solid solution which is very stable, and
has but a small tendency to decompose during cooling), and,
therefore, become hard from the surface to the centre of
even the largest mass, if a steel of suitable composition
be employed.

Since the structural alloy steels are more expensive
than the structural carbon steels, and also since they are
more difficult to forge or to drop stamp, it is obvious that
they should be used only in those parts which call for
the use of steel which possesses such mechanical properties
as cannot be supplied by plain carbon steel. This means
that, when the alloy steels are used, full advantage should
be taken of their good properties, and, therefore, that the
alloy steels should be used in either the hardened, or the
hardened and tempered, condition. The fully hardened
condition is rarely the best to use, and it may be taken
as generally true (this matter is dealt with fully on p. 203)
that alloy steel should always be used in the hardened
and tempered condition. Some of the alloy steels can be
hardened perfectly by merely cooling in air from the
hardening temperature. Others require to be cooled in oil.
On the other hand, some of the alloy steels only develop
their best properties if they are cooled in water, in the